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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dans,  for  Phase  l  investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  hunan  life  or  property. 

The  assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  ficope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
aloug  with  data  available  to  the  inspection  team. 

It  is  important  to  noce  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  darn  at  some  point  in  the 
future.  Only  through  frequent  inspections  can  unsafe  conditons  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  aa  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition,  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 
BRIEP  ASSESSMENT  OP  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 

Name  of  Dams  Kehley  Run  Dan  No.  6 

NDI  ID  No.  PA  01019 
DER  ID  No.  54-20 


Size: 

Hazard  Classification: 
Owner 

State  Located: 

County  Located: 

Stream: 

Date  of  Inspection: 


Small  (20.1  feot  high;  158  Acre  -  Feet) 
High 

Shenandoah  Municipal  Authority 
Shenandoah,  Pa. 

Pennsylvania 

Schuylkill 

Kehley  Run 

3  December  1980  and  20  May  1981 


The  visual  inspection  and  review  of  available  design  and  construction  data 
indicate  that  Kehley  Run  Dam  No.  6  is  in  fair  condition.  The  deteriorated 
condition  of  the  left  spillway  and  the  partially  blocked  condition  of  the 
right  spillway  channel  are  the  primary  deficiencies  which  cause  concern  for 
the  safety  of  this  facility.  Based  on  the  reconaended  guidelines,  the 
Spillway  Design  Flood  (SDF)  for  this  facility  is  in  the  range  o':  1/2  the 
Probable  Maximum  Flood  (PMF)  to  Full  PMF.  Due  to  the  high  potential  for  loss 
of  life  in  event  of  a  failure  of  this  dam,  the  full  PMF  was  chosen  as  the 
recommended  SDF. 

The  hydrologic  and  hydraulic  computations  indicate  that  the  combination  of 
reservoir  storage  and  discharge  capacity  will  not  pass  the  SDF  (Full  PMF) 
prior  to  overtopping  the  embankment.  Under  present  conditions,  the 
discharge/storage  capacity  is  92Z  of  the  IMF  prior  to  overtopping.  In 
accordance  with  the  criteria  outlined  and  evaluated  in  Section  5.5  of  this 
report,  the  discharge  capacity  for  Kehley  Run  Dam  No.  6  is  considered  to  be 
inadequate . 


Kchley  Run  Dam  No. 6. 


4 

4 

The  following  recommendations  should  be  implemented  without  delay. 

a.  The  owner  should  retain  a  qualified  professional  engineer  experienced  in 
dam  design  and  construction  to  develop  plans  for  remedial  work  required  for 
the  spillway  facilities.  This  should  include  the  clearing  of  all  obstructions 
from  the  right  spillway  channel. 

The  existing  outlet  works  should  be  inspected  and  evaluated  by  the  engineer  as 
part  of  this  study.  An  upstream  closure  should  be  provided  for  the  outlet 
works .  Any  remedial  measures  recommended  by  the  engineer  at  the  conclusion  of 
his  investigations  should  be  implemented  without  delay  by  the  owner. 

b.  The  trees  and  brush  should  be  cleared  from  the  embankment  under  the 
guidance  of  a  qualified  engineer. 

c.  The  riprap  failures  on  the  upstream  face  should  be  repaired. 

d.  The  two  fourteen  inch  diameter  cast  iron  pipes  should  be  plugged. 

e.  A  formal  surveillance  and  downstream  emergency  warning  system  should  be 
developed  for  use  during  periods  of  heavy  or  prolonged  precipitation. 

f.  An  operation  and  maintenance  manual  or  plan  should  be  prepared  for  use  a 
guide  in  the  operation  and  maintenance  of  the  dam  during  normal  and  emergency 

^  conditions. 

g.  A  schedule  of  regular  inspection  by  a  qualified  engineer  should  be 
developed. 


APPROVED  BY: 

DEPARTMENT  OF  THE  ARMY 


BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


ames  W.  Peck 

olonel,  Corps  of  Engineer 
ommander  and  District  Engineer 

DATE: 
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PRASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

KEHLEY  RUN  DAM  NO.  6 

NDI  ID  No.  PA  01019 
DER  ID  No.  54-20 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorised  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program 
of  inspection  of  non-federal  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  and  property. 

1.2  Description  of  Project. 

a.  Description  of  Dam  and  Appurtenances.  Kehley  Run  Dam  No.  6  is  an 
earthfill  structure  approximately  20.1  feet  high  and  1400  feet  in  length 
including  two  spillways.  There  are  spillways  provided  at  both  abutments.  The 
left  spillway  control  is  a  rectangular  broad-crested  weir  approximately  11 
feet  in  length,  and  the  right  spillway  control  is  a  trapesoidal  shaped  broad- 
crested  weir  approximately  26  feat  in  length.  The  outlet  works  is  a  12  inch 
water  supply  pipe  through  the  dam,  with  an  approximate  six  foot  square 
concrete  intake  structure  located  in  the  bottom  of  the  reservoir. 

Note:  The  U. S.G.S.  7.5  Minute  Quadrangle  Sheet  (Shenandoah,  Pa.) 
indicates  a  reservoir  elevation  of  1675.0,  which  is  used  as  spillway  crest 
elevation  in  this  report. 

b.  Location:  West  Mahanoy  Township,  Schuylkill  County,  Pa. 

U. S.G.S.  Quadrangle  -  Shenandoah,  Pa. 

Latitude  40°  30.4';  Longitude  76°  12.0' 

Refer  to  Plates  I  &  II,  App.  E. 

c.  Size  Classification:  Small:  Height-20.1  feet,  Storage-158  acre  feet. 
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d.  Hazard  Classification:  High  (Rafar  to  Section  3.1.e) 

e.  Ownership:  Shenandoah  Municipal  Authority 

26  Weat  Lloyd  Street 

Shenandoah,  PA  17976 

ATTN:  Mr.  Charlea  Dallasia,  Manager 


f.  Purpoaet  Water  Supply 


g .  Design  and  Conatruction  History: 


No  information  concerning  the  original  design  and  construction  of  the 
dam  is  known  to  exist.  Repairs  to  the  left  spillway  and  the  addition  of  a 
formal  spillway  at  the  right  end  of  the  dam  were  apparently  accomplished  in 
the  late  1940's. 


h.  Normal  Operating  Procedure  t 


No  formal  operating  procedures  exist.  Inflow  which  exceeds  the 
capacity  of  the  outlet  works  will  be  stored  until  it  overflows  tha  spillwuys 
and  flows  into  Kehley  Run  Dam  No.  5  Reservoir  located  immediately  downstream. 


1.3  Pertinent  Data. 


Drainage  Area  (square  miles) 


From  files: 

Computed  for  this  report: 
Uae: 


0.35 

0.30 

0.30 


b.  Discharge  at  Damaite  (cubic  feat  per  second) 


Maximum  known  flood 

Outlet  works  with  maximum  pool  (El. 1677. 5) 
Spillway  with  maximum  pool  (El. 1677. 8) 


c .  Elevations  (feet  above  mean  set  level) 


Top  of  Dam 
Design 
Existing 
Normal  pool 

Spillway  Crest  (Both  spillways) 
Design 
Existing 
Outlet  Works 

Upstream  invert 
Downstream  invert  (estimated) 
Tailwater 

Streambed  at  toe  (estimated) 


unknown 

11 

450 


unknown 

1677.8 

1675.0 

unknwon 

1675.0 

unknown 

1658 

1661.7 

1657.7 
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d.  Reservoir  Length  (Feet) 

Normal  pool "^El . 367TToT  1500 

Maximum  pool  (El. 1677.8)  1700 

a.  Storage  (acre-feet) 

Normal  pool  (El. 1675.0)  41 

Maximum  pool  (El. 1677. 8)  158 

f.  Reservoir  Surface  (acres) 

Normal  pool  (El. 1675.0)  25.0 

Maximum  pool  (El. 1677. 8)  37.5 

8*  P«m 

Notes  Refar  Co  axhibita  in  Appendix  A  for  profile  and  aacCion 


Typ« 

Length 

Top  Width 

Haight 

Side  Slopaa 
Opatraam 
Downstream 

Zoning 

Cutoff 

h.  Outlet  Worka. 

2Z£« 

Closure 

i.  Spillways 
Left  Spillway 

Typ« 

crested  concrete  weir 
Location 
Length 


Earth fill 

1400  feet  including 
both  spillways. 

33  feet 

20.1  feet 

Varies  1VS0.6H  to  1V:0.8H 
1V:0.8H 

None 

None 

12  inch  cast  iron  pipe 
Valve  d/s  of  toe 

Rectangular  Broad- 

Near  left  abutment  of  dam 
11  feet 
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Crut  Elevation 
Freeboard 
Approach  Channel 
Downs treaa  Channel 

Bridge 

Right  Spillway 
IZE2. 

Location 

Length 

Crest  Elevation 
Freeboard 
Approach  Channel 
Downstream  Channe 1 


1675.0  m.s.l. 

2.8  feet 
Reservoir 

Concrete  lined  channel; 
then  rock  lined 

Concrete 

Trapeaodial  shaped  broad 
crested  concrete  weir 

Near  right  abutment 
dam 

26  feet 
1675.0  m.s.l. 

2.8  feet 
Reservoir 

Rock  paved  for  300  feet 
then  earth  with 
trees  and  brush. 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design. 

The  available  data  for  Kehley  Run  Dan  No. 6  consists  of  an  inventory  form 
and  inspection  reports  provided  by  PennDSR.  Also  availablo  are  a  permit 
application  report  and  correspondence  concerning  the  spillway  repairs  which 
were  apparently  accomplished  in  the  lata  1940's. 

2.2  Construction. 

No  information  concerning  construction  of  the  dam  is  known  to  exist. 

2.3  Operation. 

No  formal  records  of  operation  or  maintenance  exist. 

2.4  Evaluation. 

a.  Availability.  All  available  written  information  was  contained  in  the 
files  provided  by  TennDER. 

b.  Adequacy .  The  available  data,  including  that  collected  during  the 
recent  detailed  visual  inspection,  are  considered  to  be  adequate  to  make  a 
reasonable  assessment  of  the  dam. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Observations . 

a.  General,  ihe  overall  appearance  and  general  condition  of  the  dam  and 
appurtenances  are  fair.  Noteworthy  deficiences  are  described  briefly  below. 
The  visual  inspection  checklist,  field  sketch  and  profile  are  provided  in 
Appendix  A.  Photographs  taken  during  the  inspection  are  provided  in  Appendix 
C. 


At  the  time  of  the  initial  inspection,  the  reservoir  pool  was  ten 
feet  below  spillway  crest  due  to  the  extreme  drought  conditions.  On  20  May 
1981,  a  brief  review  inspection  was  made  in  order  to  determine  if  any  sig¬ 
nificant  changes  in  the  structure  had  occurred  since  the  initial  inspection  of 
3  December  1980.  The  only  significant  change  noted  was  additional  dete¬ 
rioration  of  the  left  spillway. 

b.  Embankment .  The  embankment  is  constructed  of  earthfill  and  is 
roughly  vee-shaped  in  plan.  The  33  foot  wide  crest  is  traversed  by  a  dirt 
road  which  is  used  for  access  to  perform  maintenance.  As  shown  on  Exhibit  A- 
2,  the  crest  is  high  in  the  center  and  lower  toward  the  spillways.  According 
to  previous  inspection  reports,  the  dam  was  constructed  this  way.  Shall  trees 
and  brush  have  recently  been  cut  on  the  crest  and  the  upstream  face;  however, 
standing  trees  and  brush  cover  the  downstream  face.  The  upstream  slope  varies 
from  1V:0.6H  to  1V:0.8H.  Hand-placed  stone  covers  the  entire  face  except  for 
the  upper  2.5  feet.  Concrete  has  been  placed  on  the  stone  for  a  width  of 
approximately  200  feet  at  the  center  of  the  dam.  There  are  numerous  bulges  in 
the  rock  facing,  the  cause  of  which  is  a  combination  of  the  steepness  of  the 
slope  and  frost  action.  A  twenty-five  foot  wide  section  of  this  face  failed 
in  about  1920. 

The  downstream  face  slopes  at  1V:0.8H  with  local  areas  at  1V:0.2B. 

The  hand-placed  stone  on  this  face  extends  from  the  left  abutment  to  a  point 
400  feet  to  the  left  of  the  right  abutment.  Portions  of  the  stone  paving  that 
are  adjacent  to  the  downstream  lake  have  slipped  at  least  five  feet  below  the 
crest.  TVo  14-inch  diameter  cast  iron  pipes  exit  the  downstream  toe  of  the 
embankment  about  20  feet  to  the  right  of  the  left  abutment  spillway.  These 
pipes  are  currently  blocked  with  stones.  The  upstream  ends  could  not  be 
found . 


c.  Appurtenant  Structures,  ftro  spillways  are  provided  at  this  facility, 
one  at  each  abutnnnt.  The  spillway  at  the  left  abutment  consists  of  a  rec¬ 
tangular  broad-crested  concrete  weir  and  concrete  lined  discharge  channel 
through  the  dam.  A  bridge  pusses  over  the  discharge  channel  at  the  centerline 
of  the  dam.  At  the  downstream  toe  this  channel  bends  90  degrees  to  the  right 
and  continues  along  the  toe.  The  channel  is  lined  with  rock  from  the  bend  to 
the  discharge  end  at  the  downstream  reservoir.  The  surface  of  the  weir  is 
spalled.  A  vee-shaped  notch,  3  inches  deep,  is  cut  into  the  center  of  this 
control  section.  The  wing  walls  which  extend  along  the  upstream  face  of  the 
dam  are  cracked  and  broken.  The  right  wingwall  is  leaning  and  the  top  portion 
is  lying  in  the  reservoir.  The  left  wall  between  the  weir  and  the  bridge  is 
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lying  in  the  discharge  channel.  This  is  allowing  embankment  material  to 
slough  into  the  channel.  The  right  wall  at  this  location  is  cracked  through 
in  several  places  and  is  displaced.  A  section  adjacent  to  the  bridge  has 
collapsed  into  the  channel.  Downstream  of  the  bridge  the  concrete  is  in  fair 
condition. 

The  right  spillway  consists  of  a  concrete  weir  and  rock  lined 
channel.  The  surface  of  the  weir  is  deteriorating  due  to  weathering.  The 
hand-placed  rock  lining  covers  the  bottom  and  side  slopes  of  the  channel  for  a 
distance  of  about  300  feet.  The  rock  is  in  fair  condition  with  a  few  scat¬ 
tered  stones  displaced.  Three  concrete  cutoff  walls  or  sills  are  spaced  along 
the  channel.  Beginning  approximately  100  feet  downstream  of  the  control 
section,  the  discharge  channel  is  obstructed  with  trees  and  brush  until  ending 
at  the  downstream  reservoir. 

The  outlet  works  consists  of  a  12  inch  cast  iron  water  supply  pipe 
through  the  middle  of  the  dam.  The  intake  structure  is  an  approximate  six- 
foot  square  concrete  box  in  the  center  of  the  reservoir.  Due  to  the  extremely 
low  pool  on  the  day  of  the  initial  inspection,  the  top  one  to  two  feet  of  this 
structure  was  visible  in  the  middle  of  the  lake.  The  discharge  end  of  the 
pipe  is  located  about  10  feet  from  the  downstream  toe.  The  pipe  is  protected 
by  stones  piled  over  it.  The  valve,  which  was  not  operated,  is  located  on  the 
end  of  the  pipe.  During  normal  conditions,  the  valve  is  submerged  in  the 
downstream  reservoir. 

d.  Reservoir .  The  reservoir  slopes  are  wooded  and  flat.  Pennsylvania 
Route  924  crosses  the  upper  end  of  the  reservoir  area.  Fetter  Pond,  a  strip 
mine  pond  with  a  natural  outlet,  is  located  approximately  2,500  feet  upstream 
of  the  dam. 

e.  Downstream  Channel.  Immediately  downstream  is  Kehley  Run  Dam  No.  5, 
DER  No.  54-19,  a  high  hazard  dam  with  an  inadequate  spillway.  The  reservoir 
pool  of  this  lower  dam  submerges  the  downstream  toe  of  Kehley  Run  Dam  No.  6. 
The  channel  of  Kehley  Run  below  this  dam  is  narrow  and  steep  for  one  mile 
before  becoming  flat  and  entering  the  town  of  Shenandoah.  Kehley  Run  Dam  No. 
4,  DER  No.  54-18,  and  Dam  No.  3,  DER  No.  54-17,  are  1,500  feet  and  4,200  feet, 
respectively,  downstream  of  Kehley  Run  Dam  No.  6.  Kehley  Run  Dam  No.  3  is  a 
high  hazard  dam  with  an  inadequate  spillway.  Pennsylvania  Route  924  crosses 
the  channel  approximately  2,200  feet  downstream  of  the  dam.  Numerous  homes 
are  located  in  the  floodplain  of  Kehley  Run  in  the  Town  of  Shenandoah. 

Failure  of  Kehley  Run  Dam  No.  6  would  cause  overtopping  and  probable  failure 
of  the  downstream  dams.  This  failure  would  create  the  potential  for  the  loss 
of  more  than  a  few  lives  and  extensive  property  damage  in  the  Town  of 
Shenandoah.  Failure  of  the  downstream  dams  would  also  interrupt  the  town's 
water  supply,  resulting  in  a  severe  economic  loss  to  the  community.  A  high 
hazard  classification  is  warranted  for  this  dam. 

f.  Evaluation.  Due  to  the  drawn  down  condition  of  the  reservoir,  the 
upstream  face  could  be  obseived  in  detail;  however,  any  possible  seepage 
problems  would  not  be  evident  on  the  downstream  face.  The  operational 
condition  of  the  outlet  works  must  be  more  fully  determined.  This  should 
include  regular  maintenance  of  the  valve  and  the  development  of  a  means  for 
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positive  upstream  closure.  The  trees  and  brush  on  the  downstream  face  should 
t.  removed .  In  eddition,  all  riprap  f.tlnre.  ehould  be  ™are“  TO*  loll 
condition  of  the  left  epillvay  eeueee  concern  for  it.  eefe  operation  durine 
flood  event.  TO.  right  epillva,  di.cherge  channel  meat  he  ile.redof  ?n 
obstructions  now  and  on  a  continuing  basis. 
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SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Normal  Operating  Procedure.  The  lake  is  normally  maintained  at  the  level 
of  the  spillway  crests,  elevation  1675.0.  Normal  flow  through  the  dam  is 
apparently  maintained  by  an  intake  structure  in  the  center  of  the  lake.  On 
the  date  of  the  initial  inspection,  the  reservoir  was  low,  showing  signs  of 
the  recent  drought  conditions  experienced  in  Northeast  Pennsylvania,  flaw  in 
excess  of  the  outlet  pipe  will  be  stored  until  reaching  the  level  of  the  two 
spillway  crests.  Additional  inflows  would  then  be  discharged  through  the  two 
emergency  spillways. 

4.2  Maintenance  of  Dam.  The  condition  of  the  dam  and  its  appurtenances  as 
observed  by  the  inspection  team  was  fair.  The  embankment  has  small  tree 
growth  and  shrubs  along  the  crest  and  downstream  face.  In  addition,  heavy 
tree  growth  exists  in  the  right  spillway  discharge  channel.  The  left  spillway 
has  deteriorated  and  portions  of  the  concrete  walls  are  collopaed  and  severely 
cracked.  No  formal  maintenance  manual  exists. 

4.3  Maintenance  of  Operating  Facilities.  The  operational  condition  of  the 
outlet  works  could  not  be  determined.  No  formal  operation  manual  exists. 

4.4  Warning  System.  The  owner  of  the  dam  has  previously  been  requested  by 
PennDER  to  develop  a  warning  system  for  downstream  residents  in  connection 
with  other  dams  in  the  Rehley  Run  system  inspected  during  1980.  This  warning 
system  should  be  developed  to  include  all  dams  of  the  Kehley  Run  system.  If 
this  warning  system  has  not  been  implemented,  it  is  recommended  that  a  formal 
warning  system  be  developed. 

4.5  Evaluation.  Maintenance  of  the  facility  appears  to  be  insufficient  at 
this  time.  The  outlet  works  line  should  be  provided  with  a  positive  means  of 
upstream  closure.  The  deteriorated  left  spillway  should  be  repaired.  Trees 
and  brush  should  be  removed  from  the  embankment  and  right  spillway  discharge 
channel.  Formal  manuals  of  operation  and  maintenance  should  be  developed  to 
ensure  that  all  needed  maintenance  is  identified  and  performed.  In  addition, 
a  formal  warning  system  for  the  protection  of  downstream  inhabitants  should  be 
developed.  Included  in  the  plan  should  be  provision  for  around-the-clock 
surveillance  of  the  facility  during  periods  of  unusually  heavy  precipitation. 
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SECTION  5 


HYDRAULIC /HYDROLOGIC  EVALUATION 

5.1  Design  Data.  No  design  reports  or  miscellaneous  design  data  are  known  tc 
exist  for  the  facility.  Spillway  calculations  dated  1945  were  found  in  the 
PennDER  files,  and  indicated  that  Reservoir  No.  6  should  have  a  spillway 
capacity  of  1059  cfs.  The  capacity  at  the  facility  at  that  time  was  only  145 
cfs  ,  and  was  recommended  to  be  increased  to  only  600  cfs. 

5.2  Experience  Data.  Records  of  reservoir  levels  and/ox1  spillway  discharges 
are  not  available.  No  records  of  past  performance  are  available. 

5.3  Visual  Observations.  On  the  date  of  the  inspection,  one  condition  was 
present  that  would  prevent  the  facility  from  operating  safely  during  a  flood 
event.  The  deteriorated  left  spillway  walls  should  be  repaired  as  they  are 
partially  obstructing  flow.  Although  of  lesser  concern,  the  right  spillway 
discharge  channel  should  be  cleared  of  trees  and  brush  to  prevent  obstructions 
from  hindering  spillway  flow.  See  Appendix  C  for  photographs  of  the  two 
spillways. 

5.4  Method  of  Analysis.  The  facility  has  been  analyzed  in  accordance  with 
procedures  and  guidelines  established  by  the  U. S.  Army  Corps  of  Engineers, 
Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic  evaluations.  This 
analysis  has  been  performed  using  a  modified  version  of  the  HEC-1DB  computer 
program  developed  by  the  U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Dav.a,  California.  Capabilities  of  the  program  are  briefly  outlined 
in  the  preface  contained  in  Appendix  D. 

5.5  Summary  of  Analysis. 

a.  Spillway  Design  flood  (SDF).  In  accordance  with  the  procedures  and 
guidelines  contained  m  the  National  Guidelines  for  Safety  Inspection  of  Dams 
for  Phase  I  Investigations,  the  SDF  for  Kehley  Run  No.  6  Dam  ranges  between 
the  one-half  Probable  Maximum  Flood  (PMF)  and  the  full  PMF.  This  classifi¬ 
cation  is  based  cn  the  relative  size  of  the  dam  (small)  and  the  potential 
hazard  of  failure  to  downstream  development  (high).  Due  to  the  extensive 
downstream  development  in  the  town  of  Shenandoah,  the  selected  SDF  was  the 
full  PMF. 


b.  Results  of  the  Analysis.  Kehley  Run  Dam  No.  6  was  evaluated  under 
near  normal  operating  conditions.  The  starting  lake  elevation  was  set  at 
spillway  crest,  elevation  1675.0.  For  this  study  the  water  supply  line  was 
neglected  (assumed  blocked).  The  dam  currently  has  a  freeboard  of  2.8  feet 
and  a  combined  spillway  width  of  37  feet.  Inflow  hydrographs  and  spillway 
capacity  at  top  of  dam  were  calculated.  Results  are  as  follows: 

Spillway  Capacity  at  top  of  dam  450  cfs 

SDF  (full  PMF)  peak  inflow  770  cfs 


10 
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SECTION  6 


STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability 

a.  Visual  Obaarvationa 


(1)  Embankment .  Kehley  Run  Dam  No.  6  is  a  vee  shaped  earthfill 
embankment  constructed  of  silty ,  gravelly  sand.  It  is  a  tree  and  brush 
covered  structure  that  is  in  fair  condition.  The  embankment  has  a  33  foot 
vide  crest  but  has  steep  side  slopes.  The  dovnstream  slopes  are  0.8H:1V  with 
some  areas  as  steep  as  0.5H:1V,  and  upstream  slopes  vary  from  0.8HtlV  to 
0.6H:1V.  Dry  laid  stones  protect  and  support  the  slopes.  The  embankment  is 
considered  stable;  however,  it  is  obvious  that  the  slopes  have  a  factor  of 
safety  very  near  one  since  numerous  signs  of  minor  sloughing  are  evident.  The 
upstream  riprap  has  numerous  bulges,  but  the  embankment  appears  stable.  A  20 
foot  long  crack  was  observed  along  the  upstream  crest,  which  indicates  that 
the  minor  sloughing  of  the  slope  is  continuing  to  occur. 

About  200  feet  of  concrete  patching  on  the  upstream  slope  indicates 
that  repairs  have  been  made.  Stone  protection  on  the  downstream  slope  has 
slipped  by  as  much  as  5  feet  in  some  areas  just  above  Reservoir  No.  5. 

(2)  Appurtenant  Structures.  Two  spillways  serve  this  facility.  One 
is  located  in  each  abutment. 

The  spillways  are  in  a  deteriorated  condition  and  require  repairs. 

The  left  spillway  is  a  concrete  structure  11  feet  wide  that  is  bridged  by  a 
concrete  slab  to  allow  vehicle  traffic  access  to  the  dam.  The  walls  of  this 
structure  are  broken  and  collapsed.  After  passing  through  the  dam,  the 
spillway  makes  a  90°  right  turn  and  discharges  into  a  channel  that  parallels 
the  embankment  toe  to  Reservoir  No.  3.  No  erosion  of  the  embankment  was 
observed.  The  right  spillway  is  26  feet  wide.  It  has  a  concrete  weir,  but 
the  channel  and  walls  are  of  dry  laid  stone  and  extend  approximately  300  feet 
downstream  from  the  weir. 

b.  Design  and  Construction  Data. 

( 1 )  Embankment .  None 

(2)  Appurtenant  Structures.  Noue 

c.  Operating  Records 

d.  Post-Construction  Changes.  A  permit  application  was  submitted  to 
PennDER  in  194$  to  repair  the  spillway  and  construct  an  additional  spillway  at 
the  right  end  of  the  dam.  Apparently,  the  repairs  to  the  left  spillway  and 
construction  of  the  right  spillway  were  both  completed  based  on  observations 
during  the  inspection. 
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«.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1.  Based  on 
visual  observations,  the  dam  is  considered  to  be  statically  stable. 

Therefore,  on  the  basis  of  the  recommended  criteria  for  evaluation  of  seismic 
stability  of  dams,  the  structure  is  presumed  to  present  no  hasard  from 
earthquakes . 


13 


SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment. 

a.  Safety.  The  visual  Inspection  end  review  of  available  ■’asign  and 
construction  datA  Indicate  that  Kehley  Run  Dam  No.  6  is  in  fair  condition. 

The  deteriorated  condition  of  the  left  spillway  and  the  partially  blocked 
condition  of  the  right  spillway  channel  are  the  primary  deficiencies  which 
cause  concern  for  the  safety  of  this  facility.  Based  on  the  recommended 
guidelines,  the  Spillway  Design  Flood  (SDF)  for  this  facility  is  in  the  range 
of  1/2  the  Probable  Maximum  Flood  (PMF)  to  full  PMF.  Due  to  the  high 
potential  for  loss  of  life  in  event  of  a  failure  of  this  dam,  the  full  PMF  was 
chosen  as  the  recommended  SDF. 

The  hydrologic  ai:d  hydraulic  computations  indicate  that  the  com¬ 
bination  of  reservoir  storage  and  discharge  capacity  will  not  pass  the  SDF 
(Full  PMF)  prior  to  overtopping  the  embankment.  Under  present  conditions,  the 
dlacharga/storage  capa.  ty  is  92Z  of  the  PMF  prior  to  overtopping.  In 
accordance  with  the  criteria  outlined  and  evaluated  in  Section  5.5,  the 
discharge  capacity  for  Kehley  Run  Dam  No.  6  is  considered  to  be  inadequate. 

b.  Adequacy  of  Information.  The  data  contained  in  PennDER  files,  in 
conjunction  with  data  collected  during  the  recent  visual  inspection,  are 
considered  to  be  adequate  for  making  a  reasonable  assessment  of  this  dam. 

c.  Urgancy.  The  recommendations  presented  below  should  be  implemented 
without  delay. 

d.  Necessity  for  Additional  Studies.  The  results  of  this  inspection 
indicate  a  need  for  additional  studies  jy  a  qualified  professional  engineer  to 
determine  remedial  measures  required  for  the  spillway  facilities  for  this  dam. 

7 . 2  Recommendations. 


a.  The  owner  should  retain  a  qualified  professional  engineer  experienced 
in  dam  design  and  construction  to  develop  plans  for  remedial  work  required  for 
the  spillway  facilities.  This  should  include  the  clearing  of  all  obstructions 
from  the  right  spillway  channel. 

The  existing  outlet  works  should  be  inspected  and  evaluated  by  the 
engineer  as  part  of  this  study.  An  upstream  closure  should  be  provided  for 
the  outlet  works.  Any  remedial  measures  recommended  by  the  engineer  at  the 
conclusion  of  his  investigations  should  be  implemented  without  delay  by  the 
owner. 


b<  The  trees  and  brush  should  be  cleared  from  the  embankment  under  the 
guidance  of  a  qualified  engineer. 
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c.  The  riprap  failures  on  the  upstream  face  should  be  repaired. 

d.  The  tvo  fourteen  inch  diameter  cast  iron  pipes  should  be  plugged. 

e.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  heavy  or  prolonged  precipitation. 

f.  An  operation  and  maintenance  manual  or  plan  should  be  prepared  for 
use  a  guide  in  the  operation  and  maintenance  of  the  dam  during  normal  and 
emergency  conditions. 

g.  A  schedule  of  regular  inspection  by  a  qualified  engineer  should  be 
developed. 
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KEHI,EY  RUN  DAM  NO.  6 


3.  Upstream  face  near  center  of  dam  showing 
localized  riprap  failures  and  concrete  paving. 


4.  Two  cast  iron  pipes  which  exit  toe 
near  the  left  spillway. 


KE1ILEY  RUN  L)AM  NO.  6 


KEHLEY  RUN  DAM  NO,  6 


A 


t 

a 


11.  Dam  and  reservoir  of  Kehloy  Run  Dam  No.  3, 
Spillway  is  at  far  left. 

■  H 

*  * 


12.  Downstream  hazard  (Town  of  Shenandoah). 
Channel  of  Kchloy  Run  at  lower  left  (3  Dee  80). 
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PREFACE 


The  modified  HEC-1  program  it*  capable  of  performing  two  baaic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typically 
used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  Inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  Inflow  hydrograph(s)  through  the  reservoir 
to  determine  if  the  event (s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the  reservoir 

to  desired  downstream  locations.  The  results  provide  the  peak  dis¬ 
charge^),  tlme(s)  of  the  peak  discharge(s) ,  and  the  maximum  stage(s) 
of  each  routed  hydrograph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequence  resulting 
from  an  assumed  structural  failure  (breach)  of  the  dam  is  typically 
performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  Inflow  hydrograph(s)  through  the  reservoir. 

c.  Development  of  a  failure  hydrograph(s)  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired  downstream 
locations.  The  results  provide  estimates  of  the  peak  discharge(s) , 
tine(s)  to  peak  and  maximum  water  surface  elevations  of  failure 
hydrographs  for  each  location. 


HYDROLOGY  &  HYDRAULIC  ANALYSIS 
DATA  BASE 

NAME  OF  DAM:  AotJ  /Js.  C» 

PROBABLE  MAXIMUM  PRECIPITATION  <PMP)  -  22-A _  INCHES/24  HOURS  (I ^ 


Sosqoeq&fyo/oA  ~^A^aJ 


STATION 

1 

2 

3 

STATION  DESCRIPTION 

DRAINAGE  AREA  (SQUARE  MILES) 

O.  30 

CUMULATIVE  DRAINAGE  AREA 
(SQUARE  MILES) 

0.30 

ADJUSTMENT  OF  PMF  FOR  (D 

DRAINAGE  AREA  LOCATION  (Z) 

12  Hours 

24  Hours 

48  Hours 

72  Hours 

16/ % 

115 

ll£ 

137 

'fit 

SNYDER  HYDROGRAPH  PARAMETERS 

Zone  (2) 

S  (3) 

<V  <3) 

Lc  .""'T-ES) 

ca  (MILL.  (4) 

tp  -  Ct  (L  *Lca)  0.3  (HOURS) 

/3 

o,5o 

4  05" 

A3  6 

0.5/ 

(,(£> 

SPILLWAY  DATA 

CREST  LENGTH  .  £ET) 

FREEBOARD  (FEET) 

11,0  u.o 

Zb  Z8 

- -  —  .  i 

. . . ■  — 

(1)  HYDROMETEOROLOGICAL  REPORT  -  40,  U.  S.  Army  Corps  of  Engineers,  1965 

U.S.  \*>tKxV,£R*  ?OA£A0. 

(2)  Hydrologic  zone  defined  by  Corps  of  Engineers,  Baltimore  District:,  For 
Determination  of  Snyder  Coefficients  (Cp  and  C ^). 


(3)  Snyder  Coefficient* 


(4)  L  -  Length  of  longest  watercourse  fron  dan  to  basin  divide. 

Lca  “  Length  of  longest  watercourse  tram  dam  to  point  opposite  basin 
centroid. 
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rOMPUTATIOttt 


S*=gT/  A*J4LiS&  _ 

K£MUE\r  p?OaJ  AJo.  £ 


COMPO'tO  IT _ 


CHICtCO  »V. 


.  OP _ BHCCTI 


'hAti  Class/ Ft  cA=rro/J  • 

S/icof  - 

H424iO> 

’Re.QOiA.tt  SbF- 


SmAi±- 

H&H 
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GEOLOGY 


GENERAL  GEOLOGY 


Bedrock  at  Kehley  Run  Dam  #6  ia  the  Schuykill  member  of  the  Pottaville 
Formation,  which  ia  conglomerate,  conglomeratic  sandstone  and  sandstone  with 
minor  shale  interbeds.  It  is  generally  a  hard  resistant  rock  unit.  Stra- 
tigraphically  above  the  Pottaville,  the  Llewellyn  Formation  comprises  the  core 
of  the  synclinal  fold.  It  is  sandstone,  conglomerative  sandstone  and  shale 
with  numerous  mineable  coals.  The  Lykens  Valley  No.  3  coal  is  near  the  base 
of  the  Schuykill  Member  and  beneath  that  is  the  Lyken  Valley  No.  2  coal 
neither  of  which  appear  to  have  been  mined  beneath  the  reservoir. 

According  to  PennDER,  Bureau  of  Topographic  and  Geologic  Survey,  areas 
adjacent  to  the  reservoir  on  the  northeast  and  southwest  have  been  strip 
mined.  No  signs  of  strip  mining  were  found  close  enough  to  the  dam  or 
reservoir  to  be  considered  a  potential  hasard. 
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(Bedrock) 

LLEWELLYN  FORMATION  -  Gray,  fine-  to  coarse-grained  sandstone, 
siltstona,  shala,  conglomerate,  and  numerous  anthracite  coals  in 
repetitive  sequences. 

POTTS V ILLS  GROUP  -  Gray  conglomerate,  fine-to  coarse-grained 
sandstone,  and  siltatone  and  shale  containing  minable  anthracite 
coals.  Includes  three  formations.  In  descending  order t  Sharp 
Mountain-conglomerate  and  conglomeratic  sandstone;  Schuylkill— 
sandstone  and  conglomeratic  sandstone;  Tumbling  Run — 
conglomeratic  sandstone  and  sandstone. 

MADCH  CHUNK  FORMATION  -  Grayish-red  shale,  siltstone,  sandstone, 
and  some  conglomerate;  some  local  nonred  sones.  Includes 
Loyalhanna  Member — crossbedded ,  sany  limestone  at  base  of  south- 
central  and  southwestern  Pennsylvania;  also  includes  Greenbrier 
Limestone  Member  and  Wymps  Gap  and  Deer  Valley  Limestones,  which 
are  tongues  of  the  Greenbrier.  Along  Allegheny  Front  from  Blair 
County  to  Sullivan  County,  Loyalhanna  Member  is  greenish-gray, 
calcareous,  crossbedded  sandstone. 
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